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(54) PHOTOMETRIC SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To stably take 
measurements with spatially high resolution in a short 
time by means of a simple arrangement using one 
frequency COM generator. 

SOLUTION: This system comprises a source 11 of laser 
beams serving as a light source which emits a coherent 
light beam L0; a light frequency COM generator 12 on 
which the laser beam L0 impinges from the source 11; a 
modulation signal generator 13 for generating a 
modulation signal SMOD imparted to the light frequency 
COM generator 12; a light separator and synthesizer 14 
for separating and synthesizing a reference light beam 
LREF from and with an object light beam LOB; a light 
delay path 15 providing a delay of a predetermined time x 
to the reference light beam LREF separated from the 
object light beam by the light separator and synthesizer 
14; and a photodetector 16 for detecting changes in 
intensity of light caused by interference between the 
reference light beam LREF and the object light beam 
LOB synthesized with each other by the light separator and synthesizer 14. 
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[0 043] CCf, Mi«^7-fA-132A, 1 
3 3«#li*L, t , *Sjgg|-rSill8S±©»ffci. ^ft* 

tcr*B»*«:-S"4. m*.i*mmy 7 a 1 3 2B*s 

IE©^©»^^B. m«»IWifll7 t^*132A 
tc^©^tfe©^-7T -f >-«-*fli(f», ffUxB^X©^** 
5rf£fi tt? 7 ''U 3 3%mi>*~CW1R'? : Bo cntcfco 
7 -f l 3 2 BtCtsa-flSO^F^il-^fcM-r 

[0044imB. jlS^T^^'-l 3 2B©SS. 

isSt^, i;A&r>'2;x©Sfj$^tS;^-e-n-enLc . n 

A©S§. JB*r*. KAS^2^©S¥SK^ ; &-5-^-? t 

7-f 3 3 ©g£ . JBSf*. 1 'ARi^2 ^©Sfilfi^ 
fSt^-etx-etiL, . n E . k 2E R.J>*k 3E tTSi, 

r=2 (L c n c +L 0 n 0 -L E n E ) /C 

1 &©Sf3ffi»ISt*TiliflW S^f=F 

0 = L C k !C + L 0 k 10 -L E k !E 

2 *©»ais»«*»«-r s^fr 

0 = Lc kjc + Lo k 30 — Li k st 
©3S©S3x*fI^i*Lc . Lo S.O'L E ^r-e-n^ 

[0 04 5 ] ^ + 1-7-1 3 4B. ffi'J5EglH 3 0© 

• -^iss 1 3 i frzaimafr T-f^lSSt^ 

l/T«#*L.,#A«Sh4. COX*ttl34tt. 
$WSB 1 5 0 ©X+ r 7*flflfflWB -^^S 1 5 2 «fc 0 # 

Aensx^t T-fUiaifi-^^ttt o -cauffiSfir*® o b ©^ 

S.iJS*t3Ri5 0 B ©1*3 a5X'S:S* L fc!|2jft:7G L „ . 3^ AS* * 
n. C©^^L„ s =&7>Stffl®7 7^^3 3*7>L-C 
•ffiiJSSB 1 3 0©3fc»» • -^fiKS 1 3 1 KK-T. 
[0 046]±S^*ttl34B, «itfl6(OTr 
«fc 5 ±K^«fflB« , 7 T-f'U33*677-frt3 'J 
34A*3>LrA*tSnu>Xl 34D?T7> 

l x mw$ o b tcfflgi-r 2>>®iwytL„ . tc ^ t . m 

1©z}<ij a>s 5- 1 3 4BtcJ:9 0©*KHSia75'ft© 
+ Setc^ f2©:i< l J3">57- 1 3 4 
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!2©4<y3'>^-134B, 13 4C^x.t, ^ 

es^^ i 3 4 f zm^ffimtmmjjfaJ&vztfjJi 

+ ^ 1 3 4tc«fc&JBift»S'7 h©JW*=F*fl»*6B 
mBW«ffl*14 OTX^ttl 3 
4tCcfcSHifi»^ h(D»»ra*MSSl 5 0<Dfir#«fc!3 

K 4 WO«a»^^ h 134Et. 

[0 04 7 ] fii±Bi93rtt, SSJ^^t^*** 

5fcX* + :J-l 3 4*ttB-HrT«:OCT*«*«fiW* 

[0 04 8 ] T&fr-fc. H8tc*-r<fc^«:. ff-$»J3fc&A 20 
ffl 2 0^6*7 7^^-1 2 3*^LTW5£»1 3 0 
(03fc^SI * 3 1 KASt£ft£tM'J7tL ut s *± 

I2#:7t^-1 2 3^&SIHeJ»S-»=" !M-*l"> 
X136AtU OWJBC L/-C±S3*»K • ^fiSS 1 3 

«tc-r^nyy-^i/>xi 3 6 Attastt«u5ffi« 

»#36Lo.**»«OB*»tc«SW-r5J:9K: 

isn, 3 >j > - ^ u>x 1 3 6 B^utjeagB i 

3 2 KAi* ■ ^063 1 3 1 Ttt, MStt 30 
^7S7-(CJ:0»lt*Lo.^#IS*L BeF i^JS 
[0 049] c ©BMHiUASP <fc jSP ' ©««rc«E» 

O B CCIffiW $ tl , JSW b"C 7fc«B9f*3fc L 0 b 
^7 1,^135 A±©*5 *Y#»B6La EF i^-tl-en 
T*UT##L.„ *036WBS7U-fl 

3 5 A±o»ft a 2 jfer»»a a^ffl*^**?^^ 
cD*«ru^ i 3 5A©*n*n©HFiH«»*, e» 

x. tf H 5 ©B#M A & BSSfl B * "CCDfi^^H^^taii U 

r^<o **Hi«rb-r i 35 AO-tti^tiOMfe^ffla 
t-k, as^AWOBo^n-eno^rsKStifc** 

v [0 0 5 0 ] L^c#oTC©;£ffi£iS^*£* *MMct: 

-ax* + >*fT*>ft < r tHBS«:»fi£»*»o B02 
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[0 0 5 1] «iltf**Hiffltt3A*ffll»fcti^-r. * 

[0 0 52]&fe. BQ^S^^tC. U>X13 6 
C, 13 6D. 13 6E, 1 3 6 F *fflC»T«JJE*MMU 
OB^Ktt#*Lo.*fl»*U aBe*t*ftOB0M6¥ 
«*3t«ltHSTU-f 1 3 5 AJbCcSft^^fllSEtCU. # 
JB#L«r « W t: - A i bt *ttB^7 U ^ 1 3 5 A 

[0 0 5 3] i4^U/c.OCTgll 0 0tC*$ 

fs-^ffiSWl 4 OCCte, ±l33tetfefcHSl 3 5 0Ccfc 

PET 3&*A*Stl*. 

[0054] c©flr-wsa»i4o-cw, ^>f^^ 

Hit. -cffliSnteTSWt^S.eT ttfli«t©«©« 

[0 0 5 5] 1. «jttfTM*S.i T ttW»*K? 
r -f 1 3 2 B*5EftL*7 7 

jWfc3tl/c«#». ^fciBi^T 1 3 2 

B ^ ^^-®fllJt*>6»f«OT*5 

[0 0 5 6 ] c cr\ «#<z>«ccotirBi?B-r*- 

40 F^O K©tWS!B(it* ■ 

E B (t)= E B expC i27Civt+i27rmf o t+im0 

Ct)) 

2 A. 133043*0, JK7 7-r^-l 32B©ft 

E.' exp( i 27tvt + i 27rf s t+i27rmf B t"-i 
k D cL c -ik lc Lc(2 7tmf B )-i k 2C L c C2 7tm 
f.) 2 /2+ im*Ct-t» 
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Re [ E.' E/expC i 2 tz: f s t - i k oc L c - i k ic U 
(2«mf.)- i k JC L c (2 xm f n ) 2 /2 + i m(<Kt 
-r)-^(t)))] 

<tfc£ a cc-Ct**0*56r*tr<DfiFlBOIB*Ct - *0 
-^(t)=-2A^. ( A t"C**K 
2Ai. B /r = 27rAf 

E.' E a "cos(2 7c(f s-mAf ) t - k oc L c - k lc L 
c C2tfmf .)-k IC LcC2*mf .) 2 /2))) M 

*$ o , c n^ffecDiij^^^cb hbftite-rnti 1 

£^6exp(i k 2C L c (2 7rmf B ) 2 /2)))^^fi^ 

[oo57] 2 . m^m^c^ti^mmMj&^ 
(f $ *&»t>js». mo>ia«ittt**ir*fls». ) *ss 20 

[0 0 5 8 ] 3. «iL«*#®f, -CSHiStifcflJMl 
[0 05 9 ] 4. 

[0 0 6 0 ] 5. :f#ff#(Dx>^a-:7*rt*-r£. 

[0 06 1 ] eUbCDHMB*6. «je»«Ha>JI5tt, 30 

[0 0 6 2 ] c cr»^«*«c**h*»»®»«* 

[0063] 6. ^ttl3 4«cB7©<fc5«:f» 
Jt^aR^l 3 4F&«t>T** + >0fc»&"«*. 
jfeMR^ 1 3 4 FJWfeOJHifflR^ h *jBCt»^ft 

S«HBR^7 hCD»»tt^x*-A=«> 1 5 1 © 

[0 0 6 4] $6*C 4 i4^l/cOCTg!l 0 0 tC 
8HJ®SiJl 5 0m S/^W3>hP-?15 

3C, ±IB»J5E»1 3 0<D^*ir^l 3 4CC^S^ + 
5 2^CD^{f^£^£U &JB^<D*T^?cA*KJ&D 
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ffi^f 1 5 3tcfl-5f£:fc< «*fcC£zf*tfL Bf®« 

[0 0 6 5] CCT\ H4K7nlxfcOCTigai 0 Of 
S^'CrBfrBlCDil^ft^x.a^cil^ 1 3 2 

a. 

[o o 6 6 ] m 1 0CCtS"S-OCT«S2 0 ont ±i£ 
* ^flSS 1 3 1 *Cft*.T#»*B 231Ai* 
^fiHB2 3 1 BtKW. Jt»«S2 3 1 A6C<t0fHB* 
L«» t#«a*L. tF iftft^Lo.^^JB-TS. CCD* 

#ists^2 3 iAtcj:otwi*u E , ^e>^st^n/c#M 

2 3 2D*^U-r*^a6S2 3 1BCCA«Sh&. CO 
*5SSK2 3 2tt. #iStf*{R:7T -f'<-2 3 2 A. ilfi 

U-^2 3 2DtCj:»3«SEStit:^a a CCD*^ 
JB»2 3 1 AtcJ:0W-«f*U„ fr6#SiSftfc®f*:* 

3 4^lt*^§2 3 1 B*CA»S*i, CCD^r&^E 
^2 3 1 B^MilLTX^-^ 1 3 4CCAS*3tiS. C 
<DOCT£!E2 0 O&cte^T, ffe<Dlf f£^3t«:±2i£>0 
CTSS1 0 0 tlaJO-C^^CD-C, HI 1 0 4KCj5j— 

[0 0 6 7 ] feLL **BIB«:o^T. ffiRoffifi^tete 

[0 0 6 8 ] OCTKItt, ffin»tt4M»tt«:«er* 
SIB*C a # > l°J 0$ &c >Pf^co* l » tc J: S j£S 

[0 0 6 9 ] ^x^^ + i-^^ffi^^^^S'J^t^^ 

[0 0 7 0 ] c©»^3Mi»3A<Da«IJB«a»*c9L/ 
[0 0 7 1 ] Wlx.^m^:cD1t-Y F^^> F* S W(** S 6HW 

fj ccto-cE. 3&>6a.e.' 6csc{tr*. cn*6 

Ret A„ E B E B "exp( i 2?cf s t - i k 0C L- i k ic 
L(2 7rmf B )-i k J cLC2 7rmf B )'/2+im<> 
(t - r)-*(t)))] 

±U2>. C©fiE#ttW*.«*Ct -r)-*Ct)=-2A 
0p-o /r -t = 2 ?rAf tt«4«*. mmW^fl 
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[0 0 7 2 ] £/c. WxtfHl lCC^rfllfiEi-rSCi 

[0 0 7 3 ] COil 1 ecBoiwaitflE*^"*"*^^^ 
■trs*»-c*4u— !f*»2 1 C0>U— «f3ftHl 
2<b. Z<Dftmmk^l*§Z£.$5 2, 2CC-^x.£^PfI^S 

i«**L„«:»(»-rft3fc»llS2 4i. C036»«B- 

$ htetHH* L H E 5 #aOS*MM» OB^/rl"CAI}?ti 
£ 1 1 . _hI236i»£ffi 2 5 tc J: D B^B^I r ©315* 

<b. ±fB^fiRS2 4{CcfcO^Sn/c#ffi5*L» 6 F £ 

w**L.itcHFweL DE T ©*swo*^t**a-r4 

[0 07 5 ] $ M 1 2KSt36^^ 
3 0 0lt ±&<Dmi OlCfjk? OCTgg2 0 0 *S3& 

15 2*J»^ »2©36»»S3 3 1A, ff2<D3fcl& 

[0 0 7 6 ] ccwt^w^Wiesaisooccij^r, 

SI2flWfc««SI3 3 1AB, ±lET-YVU-£2 3 2D 
$r^bt*^2 3 1 B0cAS*StiS#ra36L» tF * 
3 6(C»teb-tSI2©#R8*L REFa **«b. C©|g2 
<D#«8«L 1 ieF,*»2C0*^fi8S3 3 1 BCCA*f£i± 
£„ C<D»2©3te£jffi«3 3 1 Btt, »JE*t*ftOB* 
ajftL/cW#*Lo.3WA«Sn. ±E»2©#JB*L 
R£F2 i®ft*Lo.^ia^^2CD^*L„ ET 
U C©*20flWU ( T *»20*«ffl»3 3 5(C 40 
AJHS-&S. C©*2©#*H»3 3 5tt. ±121*12© 

ur#6tii aaaflSfflosi 2 <o=fms^ s 0 E T 2 ^fe ^ 
Aoasi 4 o«:«*a-r*. 

[0077] ccwfe^^^aosEaBBso occfc^r, 

ft©HteEB*tt±ai©OCT*«2 0 0 <fc|^D"C£>5<D 
-C, HI 2 4"«CR|— «-»*WL/"C*0, *©l¥HBfttt9i 

[0 0 7 8 ] c©J:5ft«Si©*^-f^aBJBHEB3 0 
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ff5Ci#r#£o ^/c^SSt^OBCOAa^^SiE 
$ # fclfJ&r © WS*fr*. « . 7=^ X © S ^ ^ S - 

[0 0 7 9 ] 

tC«3ll©Hi£ftf . TS2 0ffllfflr a «C«*2©Hift 
ft f . + A f ©g£tJ3ft#£i^©«sl 9 il u jasBt^jarr 

WMiitttb. ±ea»i©K8iBT 1 ccwsiiojaifi 

Rf. IBPlWWcflBW***^. W2©JHIBr, ^tt^2 

L/C. 3fcjHS«Mc <fc 0 Bf3EBaH©iBSJiSB# 
Rffifcto^iU ±i2^t*3te©aUS#& ! B5K:<fc SS»3tX« 

ftfc«Rl36 £ «:3l66ld»8re*flE-r £ Cttc**)* ±12 
[0 08 0 ] S&tt:. ±IB*»l»*R«:J:»3*«3n*fc 

m»yt<omM&s.^:m^t^±x^^. ±ta^a# 

[0 0 8 1 ] 

[S 1 ] **M*S*«l/^OCT*«©iWlWa:«teS* 
[H2] ±iSOCT*«CCtet^-5»#*i#JH*©^IB 
[13] ^)MB**te*J:5«CLftiOCTS6«©«fflW 

[H4] #§m*mmi'tc.ocTi£m<DmifeW<nffif£ 7 £ 
[ m 5 ] ±ib o c T«*©waa*^jsE«K:*5 «■ ssaift 

[H6] ±EOCT««0)ilBea«:fcWS^*ir^©» 

[0 7] ±isx * i- ^offiowBEffisflKWJc^-ria-t? 

[09] x^-r^Steffl-ttWOCTSaiSraWE-r*** 
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10 OCT81, 11 b-1f#fflU 12 jHEJHjOk 
aAjffiS, 13 SH8«#*£«. 14- *»* • * 
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»HM7 7^K 134 X 
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13 2B 13 2C Mft 

132D 140 ff-^ffi 
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